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EEPOBT  ON  STATUS  OF  THE  FOROPSAIT  CORN  BORER  IN  I935 

By  A.  M.  Vance,  Associate  Entomologist 
Division  of  Cereal  and  Forage  Insect  Investigations 
Bureau  of  Entomology  and  Plant  Quarantine 
U.  S.  Department  of  Agriculture 

A survey  to  determine  the  sta,tus  of  the  European  corn  horer,  as 
regards  degree  of  irh* estation,  in  1935>  over  much  of  the  infested  ter- 
ritory, was  conducted  by  the  Bureau  of  Entomology  end  Plant  Q;uarantine 
from  August  I6  to  September  I5  in  the  one-genere.tion  area,  and  from 
September  3 "to  30  in  the  two-generation  area*  It  was  directed  from  the 
laboratory  for  European -corn  borer  research  at  Toledo,  Ohio,  W.  A,  Baker 
in  charge.  This  work  was  carried  out  essentially  as  planned  and  resulted 
in  the  examina.tion  of  1,900  cornfields,  taken  at  random  on  a county  or 
county-group  basis,  within  I35  counties  in  Michigan,  Indiana,  Ohio,  Penn- 
sylvania, New  York,  Vermont,  Maine,  New  Hampshire,  Massachusetts,  Rhode 
Island,  Connecticut,  New  Jersey,  Maryland,  and  Virginia.  Sixteen  ex- 
perienced men,  working  singly,  were  engaged  in  the  field  work  and  trav- 
eled a total  of  37 >7^0  miles  during  the  survey. 

The  Conservation  Department  of  Indiana  and  the  State  Department 
of  Agriculture  in  Maine  cooperated  actively  in  the  surveys  in  their  re- 
spective States. 

Field  methods,  previously  proved  satisfactory  for  supplying  corn- 
borer  abundance  da.ta  adequate  for  comparisons  between  counties  and  county 
groups  for  one  or  more  years,  were  employed.  Generally,  the  counties 
situated  in  the  older  infested  portion  of  the  area  were  considered 
separately,  and  in  each  a total  of  20  random  fields  were  surveyed.  In 
the  more  li^tly  infested  sections  the  counties  were  combined  in  groups 
of  2 to  5}  and  in  each  group  a total  of  30  or  Hq  random  fields  were  sur- 
veyed. The  percentage  of  plant  infestation  was  determined  by  a count  of 
100  plants  in  each  field,  and  the  average  number  of  borers  per  infested 
plant  Was  found  by  a dissection  of  10  infested  plants  in  each  field  of 
a county  unit,  and  of  5 infested  plants  in  each  field  of  a county  group. 

The  accompanying  tables  and  ma.ps  show  the  status  of  the  European 
corn  borer  in  1935  comparison  with  its  abundance  in  recent  years. 
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In  the  one-generation  area  a very  definite  increase  in  corn-horer 
infestation  occurred  in  1935>  over  that  of  193^j  southeastern  Michigan, 
northeastern  Indiana,  and  the  northwestern  quarter  of  Ohio,  in  decided  con- 
trast to  the  rather  general, decrease  fonnd  in  the  same  sections  in  193^j 
as  compared  with  1933* 

The  territory  in  Michigan,  Indiana,  and  Ohio  which  shov/ed  an  increase 
in  1935  over  193^'  comprised  50  (or  67*6  percent)  of  the  7^  counties  sur- 
veyed in  that  part  of  the  one-generation  area.  In  I9  of  the  other  counties 
included,  the  survey  revealed  no  change  in  the  corn-horer  population  from 
that  of  last  yea^r,  and  in  one  group  of  5 counties  in  northeastern  Ohio  there 
v/as  a decrease  in  infesta.tion.  In  the  same  territory  in  193^^  only  1 county, 
the  da.ta  on  which  were  comparahle  with  those  of  1933 > showed  an  increase 
over  the  previous  year,  while  all  other  counties  or  county  groups  surveyed 
either  exhibited  no  appreciable  change  or  showed  a significant  decrease. 

In  Michigan,  one  of.  the  most  outstanding  increases  of  the  corn  borer 
in  1935  occurred  in  the  northern  part  of  tiie  '’thumb”,  in  the  Gene se e-Huron-  '' 
Sanilac-Tuscola  .County  group,  v/here  the  average  number  of  borers  pet*  100 
plaints  showed  a nine-fold  increase  from  13*6  in  to  l42.7  1935*  Of 

the  4o  fields  surveyed  in  this  section,  23  (or  57 *5  pe^rcent)  had  average 
populations  of  over  100  borers  per  100  plants;  10  (or  25  percent)  had  over 
200  borers  per  100  plants;  ^ (or  7*5  percent)  had  over  3OO  borers  per  100 
plants;  a,nd  one  field  had  a maximum  of  4l3  borers  per  100  plants,  , 

The  most  significant  increase  in  Indiana  was  found  in  the  Allen- 
DeKalb-Steuben  County  group,  in  the  extreme  northeastern  corner  of  the 
State,  where  the  avera.ge  number  of  borers  per  100  plants  in  1935  ^"^as  27«S, 
or  3p  times  a.s  grea.t  as  the  average  of  7*7  recorded  in  the  same  region  in 
1934,  Infestation  was  apparent  in  the  counts  made  in  all  4o  fields  of 
this  group,  and  a maximum  of  l42,o  borers  per  100  plants  was  found  in  one 
field, 

A considerable  rise  in  infesta.tion  was  apparent  in  the  northwestern 
quarter  of  Ohio,  where  half  of  the  counties  surveyed  fell  within  a zone 
of  increase.  As  in  previous  years,  the  most  heavil^^  infested  section  in 
1935  seemed  to  follow  the  old  lake  bottom  land  extending  in  a southwesterly 
direction  from  the  western  end  of  Lake  Erie,  The  highest  infestations 
were  found  in  Lucas  and  Wood  Counties,  which  had  averages  of  121,5  ^ 

91,2  borers  per  100  plants,  respectively.  In  Paulding,  Putnam,  and  San-  ■ 
6.usky  Counties  the  borer  populations  were  12  times  as  great  as  those  found  I 
in  1934,  and  in  several  of  the  more  southern  county  grorps  the  comparativelyi| 
low  infestation  of  193^''  appreciably.  Relatively  light  infesta- 

tion continued  in  the  eastern  part  of  the  surveyed  area  in  Ohio, 

The  infestation  in  1935  tended  to  remain  about  the  same  as  in  193^ 
in  a group  of  3 counties  in  northwestern  Pennsylvania,  and  in  S counties  of 
western  Hew  York,  with  significant  decreases  appearing  in  5 counties  im- 
mediately  south  of  Lake  Ontario.  In  the  Albeuiy,  H,  Y, , section  there  was  1 
an  increase  this  year  over  last,  ^ 
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Centre  County  in  Pennsylvania  r^as  included  in  the  survey  in  1535 
for  the  first  time.  An  average  of  22.5  horers  per  100  plants  was  oh-  r 

served  for  the  co'onty,  with  most  of  the  infestation  occurring  in  its  eastern 
and  southeastern  parts  where  average  popula.ti ons  of  23I  and  277  horers  per 
100  plaints  were  found  in  two  of  the  fields  surveyed. 

In  Vermont,  the  figures  on  infestation  in  1935  s.re  not  directly 
comparable  with  those  obtained  in  193^  because  of  a.  variation  in  the  portion 
of  the  State  included  in  the  survey.  The  data  for  1935  showed  an  a.verage 
of  32*3  borers  per  100  planits  for  the  western  part  of  Vermont.  Tlie 
heaviest  concentrations  of  the  insect  were  found  in  the  extreme  northern 
portion  of  the  surveyed  area  where  4 fields  contained  average  populations 
of  between  100  a.nd  350  borers  per  100  plants. 

Seasona,!  conditions  in  1335  ^'^ere  apparently  very  fa.vorable  to  corn- 
borer  development  in  the  western  portion  of  the  one~generation  area  and 
^■^ere  undoubtedly  responsible  for  the  general  building  up  of  infestation 
from  the  low  levels  of  193^'’ • increase,  such  as  found  this  year,  empha- 
sizes the  potential  of  the  European  corn  borer  under  favorable  conditions. 
The  decrease  or  lack  of  change  of  the  infestation  evident  in  northwestern 
Pennsylvania  and  western  hew  York,  in  1335 > is  not  now  explicable.  Corn 
debris  was  scarce  in  western  New  York  last  spring,  and  possibly  there 
occurred  a considerable  reduction  of  over?;intering  borers  as  a result  of 
a greater  utilization  of  crop  material  for  livestock  feed  following  the 
droughty  conditions  of  193^' • 

In  the  two-generation  area,  the  1535  survey  revealed  no  significant 
changes  in  infestation  from  193^  Massachusetts  and  Eliode  Island,  or  in 
New  Haven  County,  Connecticut,  althous^  a trend  toward  increase  was  appar- 
ent in  the  eastern  tier  of  counties  in  Massachusetts. 

Significant  increases  in  infestation  were  found  in  the  Straff ord- 
Hockingham  County  group.  New  Hampshire;  in  Hartford  and  Middlesex  Counties, 
Connecticut;  in  Suffolk  County,  Nevj  York;  and  in  Monmouth  County  and  the 
Atlant ic-Burlington-Ocean  County  group,  Nev;  Jersey.  A decrease  appeared 
in  New  London  County,  Connecticut. 

Southeastern  New  England  and  eastern  Long  Island  continued  to  be 
the  center  of  hea„viest  borer  concentrations.  Extremely  high  populations 
of  the  insect  were  found  in  1935  Hartford,  New  Haven,  aiid  Middlesex 
Counties,  Connecticut,  and  in  SuffoUc  County,  New  York,  where  the  average 
numbers  of  borers  per  100  plants  per  respective  county  were  as  follows: 

721,4,  469.2,  415.S,  and  595*  23  (or  3^-3  pej-'cent)  of  the  60  fields 

surveyed  in  the  above-named  three  Connecticut  counties  the  average  was 
more  than  5OO  borers  per  100  plants,  and  in  9 (0^  15  percent)  of  the  fields 
the  average  exceeded  1,000  borers  per  100  plamts,  including  a maximum  of 
2,340  borers  per  100  plaints  in  one  field  in  New  Haven;^  County.  In  9 (or  45 
percent)  of  the  20  fields  surveyed  in  Suffolk  County,  New  York,  the  average 
number  of  borers  per  100  plamts  was  over  500>  and  in  4 (or  20  percent)  of 
the  fields  it  exceeded  1,000  per  100  plants. 
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Tlie  continued  increase  in  corn-dorer  populations  in  llew  Jersey, 
and  the  extent  of  infestation  found  on  the  "Eastern  Shore"  of  Maryland  and 
Virginia,  where  a survey  was  made  this  year  for  the  first  time,  are  of 
particular  interest  “because  of  the  possible  reactions  of  the  insect  in  its 
spread  southward  to  new  environments. 

In  New  Jersey,  46  fields  (or  76.6  percent)  of  the  60  fields  surveyed 
in  1335  showed  infestation  by  the  borer  as  compared  with  IS  (or  45  percent) 
of  the  ^rO  fields  examined  in  the  same  counties  in  193^''*  heaviest  in- 

festations continued  to  be  in  Monmouth  and  Ocean  Counties,  where  6 of  the 
fields  this  yeaT  contained  populations  of  over  100  borers  per  100  plants, 
with  a maximum  of  326  per  100  pleaits  in  one  field. 

Most  of  the  infesta^tion  in  the  Wicomico-Worcester  County  group, 
Ma.ryland,  was  confined  to  Worcester  County,  Eleven  (or  3^»7  percent)  of 
the  30  fields  surveyed  in  the  two  counties  were  found  infested  with  the 
European  corn  borer.  The  average  nujnbers  of  borers  per  100  plants  in  the 
four  highest  fields  were  as  follows:  S7 j 67.2,  55* 42,1. 

Tlie  infestation  in  the  Accomac-Northampton  County  group,  Virginia, 
occurred  largely  in  the  upper  two-thirds  of  the  section.  Twenty-five 
(or  S3«3  percent)  of  the  30  fields  surveyed  were  infested  by  the  Europea.n 
corn  borer,  Tlie  average  numbers  of  borers  per  lOO.plauits  in  the  four 
highest  fields  were  as  follows:  6S,  66,1,  43,2,  and  42,9. 


Tatle  1.  Data  on  infestation  of  the  D'a 

rouean 

corn  Oorer 

in  the  : 

fall  of 

eaid  comparisons  ^Tith  fi^r 

e s for 

1932,  1933: 

and  19, 

34 

Cne-'Deneration  Area 

i Michigan 

Average  numoer  of 

Dorers 

uer  10( 

Co’onty  or  Co^anty  G-ronn 

1972 

1Q33_ 

1983 

Lenanee 

50.0 

32.0 

13.3 

56.4 

o 

o 

o 

72.6 

16.4 

20.9 

45.9 

Vionroe 

72.7 

52. s 

27.6 

42.9 

St.  Clair- 

20.  S 

13.7 

11.8 

37.3 

TTashtemw 

'^9.7 

1S.4 

2.7 

19.3 

Wayne 

39.7 

' 35. s 

7.7 

7.2 

Lane  e r-  Li  v i ng  s t o n-  Oalr  1 and 

1 

C-T.  c 

l4.o 

3.7 

2d.  9 

C-e  ne  s e e -Hnr  o n-  S ani  lac  - 'In  s c o la 

9-0.2 

-- 

15.6 

i42.7 

"^illsc-  le-In~hj^’^-Jackson 

13.3 

1.2 

16. 1 

HegionaJ  averages  • 

Based  on  first  7 co’n'.ties  and  co'mty 

27.6 

groups 

50.0 

12.5 

36.1 

Based  on  aTi  counties  and  comtj^ 

groups 

44.9 

— 

11.6 

^5.7 

o: 

zio 

Defiance 

12. S 

12.6 

8.1 

4.8 

Dulton 

46.2 

53.7 

80.1 

4i.o 

Hancock 

53. S 

36.5 

23.9 

38.8 

Henry 

32.7 

52. s 

10.'^ 

44.7 

Lucas 

45. s 

1S1.2 

22.7 

121,5 

Ottaua 

49.7 

70.7 

22.5 

23.9 

Paulding 

30.3 

D*  ^ 

3.0 

42.1 

Putnam 

4s. 0 

15.0 

3.1 

37.6 

Sandusky 

66.3 

71.7 

3.8 

48.6 

Seneca 

46.6 

6.3 

16.7 

27.9 

Hilliams 

27.1 

34.1 

2.5 

9.2 

Wood 

66. 5 

92.3 

47.6 

91.2 

A1 1 en- Auglai z e -Me r c e r - Van  Wert 

19.3 

7.1 

S.H 

29.2 

Crawf  0 rd-Wyando  t 

13.2 

i4.o 

1.3 

13.7 

Brie-Huron-Lorain  ‘ 

20.0 

13.6 

10,2 

9.3 

Ashland- Hnox-f.io  r r ou-?.i  chland 

Delauar e-Har din-Mari on-Uni on 

4,1 

17.4 

*■ 

2.7 

7.1 

3.S 

36.3 

Charapai  gn-Darke-Logan-Miami-She  Ihy 

7.0 

- 

3.0 

12.9 

Clark-Fayett  e-C-reene-Madi  son-I.'ont  gomery 

o.s 

- 

0.3 

0.5 

Medina-  Portage - St  ark-  S-ummi  t -Wayne 

2.S 

- 

3.7 

2.4 

Pegional  averages 

Based  on  first  15  co'onties  and  co’onty 
groups 

Based  on  all  comties  and  co’unty 

40.2 

45.0 

i4.4 

39.0 

groups 

31.7 

- 

0^ 

• 

1 — 1 
rH 

1 — 1 

• 

ai 

Indiana 


Ave  rage 

number  of 

borers  per 

100 

19B2 

I9ii 

1934 

1225 

County  or  County  G-roup 

6.6 

A1  le  n-DeKall-S  t eu'be  n 

11. S 

7.7 

27*S 

Adajns-Blaclcf  ord-Jaj^-Wells 

0.6 

- 

0.3 

2-3 

Pe  l£j7ar  e-He  nry-Rando  Iph-Wayne 

0.2 

- 

0 

1.2 

Hunt  i ngt  on-Hol  le~V/lii  t ley 

1.3 

- 

2.6 

5.9 

Regional  average  ' 

Based  on  all  county  groups 

2.2 

— 

2.7 

9.3 

. • New 

York 

Chautauqua  ’ • ■ 

31.5 

29.7 

S.6 

15*7 

Brie 

36.9 

19.9 

7.7 

21.6 

Genesee  - - ■ ' ‘ 

2S.7 

34.  s 

' i4.3 

. 3.2 

Jefferson 

157.7 

41.3 

5O.S 

4s.  S 

Monroe 

66. S 

23.4 

60.1 

26,5 

Hiaga,ra 

51.9 

13.2 

25.3 

5.9 

Orleans  ' ■ ' 

65. s 

55.6 

90.5 

S.2 

Oswego 

159.4 

31.3 

32.0 

40.9 

VJayne  ' : 

74.4 

23.6 

44.9 

17.5 

Cattaraugus 

13.5 

- 

o.s 

2.1 

L i V i ng s 1 0 n- 0 n t a r i 0 - Wy omi ng 

35.1 

- 

2.7 

3.5 

Alhany-Fu-l  t o n-Mont  gome  ry-  S die  ne  c t ady- 

71.4 

25.4 

4s. 1 

Schoharie 

- 

Puegionad  avera^ges 

74. s 

Based  on  firs-t  5 counties 

31.0 

37.1 

20.5 

Based  on  all  counties  and  county-  groups  66,6 

30.3 

20.2 

Pennsylvania 


Centre  - ■ • 

— 

— 

22.5 

Erie-Crawf ord-Warren 

Vermont 

2.2 

1.0 

B e nni  ng  t on-Ru  t land-W  i ncHiam-W  i nd  s 0 r 

15. s 

23.2 

Addi s 0 n-B e nni ng t 0 n-Ru t land 

— 

— 

- 

27.4 

Ch  i 1 1 e nden-  G-r and  I s 1 e-V^ ash  i ngt  on 

- 

- 

- 

37.2 

Regional  average 

- 

- 

- 

32.3 

I 

ants 


Two -G-ene  rat  ion  Area 


Maine 


Conntv  or  Connt'T'  Cronn 

Average 

nuifoer  of 

oorers 

uer  100  • 

York 

1932 

30.6 

im 

l£2!i 

ISlE 

10.4 

Oxford 

— 

— 

- 

2.5 

Eegiona.l  average 

- 

- 

0.5 

Massachu 

Bristol 

setts 

206. S 

465  .U 

107.2 

s6.i 

Essex 

211. S 

104.2 

105,2 

200.5 

Middlesex 

153.0 

214.2 

125.3 

303.9 

Earns  tahle-Ho  rf  oIk:-?ly:nonth 

1S1.6 

- 

153.5 

2o9.S 

F r ankl  i n-rlamp  de  n-EIanp  sh  i r e - Wo  r c e s t e r 

13.0 

- 

4o.l 

20.5 

Regioml  averages 

Based  on  first  3 counties 

190.5 

262.6 

133.0 

196.S 

Based  on  all  counties  and  county  groups 

153.2 

- 

11s.  5 

174.2 

Eiiode  Island 


Bristol-He^Tport 

150.0  326.3 

172.3 

150.1 

Eent-Frovidence-Washington 

43. s 

Si. 7 

71.5 

Regional  average 

116.5 

117.0 

110.2 

Connecticut 


Ho.rtf  ord 

50.7 

3S7.4 

61,3 

721.4 

Middlesex 

31.5 

153.6 

312.2 

415. s 

Hew  EIa.ven 

2.4 

107.9 

325.0 

465.2 

Hew  London 

76. 7 

45.7 

135.  S 

. 44.7 

To 1 land-W i nchan 

- 

- 

- 

35.0 

Regional  average 

Based  on  first  4 co'onties 

40.3 

174.7 

210.1 

412.S 

Kew  nanp shire 


Ho  cki ngham- Strafford 


19.6 


S.7 


72.6 


Hen  York 

(Eastern  Long  Island) 

334.4  356.5  279*^ 


595.0 


S'offolk 


^430- 

New  Jersey 


County  or  County  G-roup 

.Avera)2:e 

number 

of  borers 

per  lOQ 

1932 

2351 

iai5  ■ 

Monmouth 

0.9 

20.4 

43.4 

Atlantic-Burlington-Ocean  -■ 

0.1 

- 

3.^ 

33.3 

Hegional  average 

0.5 

- 

11.9 

3S.4 

Maryland 

Wicomi co-Worcester  . - 

. 

9.4 

Virginia 

Accomac-Northampton  ■ - 

- 

- 

IS.l 

T'p.'ble  2,  Summa.ry  of  infestation  of  the  European 

corn  borer  by  States  and 

1932  - 

1935 

Average  number  of 

borers  per  100  p! 

One-G-eneratlon  Area  • 

1932 

1933 

1934 

1935 

Michigan 

50.0 

27.6 

12.5 

36.1 

Indiana 

6.6 

11. s 

7.7 

27.0 

Ohi  0 

4o.2 

45.0 

14.4 

39.0 

Nev;  York 

74.  S 

31.0 

37.1 

20.9 

Penns^^lvania 

- 

— 

2.2 

1.0 

Vermont 

- 

— 

- 

32.3 

Area  average  (based -on  first  4 States) 

42.9 

20. 9 

17.9 

31.0 

Two-Genera.tion  Area- 

Massachusetts 

190.5 

262.6 

133-0 

203.4 

Rhode  Island 

190.0 

326.3 

172.3 

150.1 

Connecticut 

40.3 

174.7 

210.1 

412.S 

New  Hampshire 

19.6 

— 

S.7 

72.6 

New  York  ( Suf folk  C ount y ) 

394.4 

356.5 

279.6 

595-0 

New  Jersey 

0.5 

- 

11.9 

3S.4 

Maryland 

- 

- 

- 

9.4 

Virginia 

- 

- 

- 

10.1 

Area  average  (based  on  first  3 States 
and  Sui*folk  County,  N.  Y,) 

to 

• 

0 

C\J 

2S0.0 

19s. s 

360.3 

All  averages  "based  only  on  comparable  comities  or  cowmiji^  groups 


to 


-a'ble  3*  C-roupiiig  of  corrjfielcLs  surveyed  in  153^  s,nd  1535  according 

their  oorer  -Donnlations 


Avere.ge  nunher  of  "borers 
uer  100  ulants 

Percent  of 

surveyed  fields  in — * 

One-generation  area 

Tuo-generation  area 

19  3U 

1935. 

1934 

1935 

0 

2S.S 

21.6 

16.1 

15.6 

1-25 

55.5 

51.4 

26.7 

31.1 

26-50 

S.5 

10.9 

11.4 

12.3 

51-100 

4.S 

9.4 

11.5 

12.1 

101-200 

1.2 

4.S 

12.2 

5.0 

201-300 

0.3 

1.2 

7-S 

4.0 

301-400 

- 

0.4 

5.0 

3.6 

'401-500 

0.1 

0.1 

5.0 

2.3 

501-bOO 

- 

0.1 

1.1 

1.2 

. 601-700 

- 

- 

1.1 

1.3 

7OI-SOO 

- 

- 

0.3 

1.0 

OOI-5OC 

- 

0.1 

0.1 

1.2 

501-1000 

- 

- 

- 

1.2 

1001-2000 

- 

- 

- 

2.3 

2001-2350 

— 

— 

- 

0.4 

The  percentages  for  the  one-generation  area  a 
l,2--0  surveyed  fields  in  153"i-  1>3S0  in  1535; 
area  are  based  on  a tote.1  of  3^0  surveyed  fields 


re  "based  on 
those  for  ' 


e.  total  of 
the  tuo -gene rati on 
d 520  in  1535. 
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